Appendix A

Output from BMDS



Female Liver Effects

$Revision: 2.2 $ $Date: 2001/03/14 01:17:00 $

Input Data File: |:\NPB\LIVER FOFEVHVC GAMVA. ( D)

Ghupl ot Plotting File: [1:\NPB\LIVER FOFEMHVC_GAMVA. pl t
Wed Aug 08 16:14:09 2001

Hepat ocul | ul ar Vauol ation, Centril obular FO Fem (Stunp 2001)

The formof the probability function is:
P[ response] = backgr ound+( 1- backgr ound) * Cuntzanma[ sl ope*dose, power],
where CumGama(.) is the cumul ati ve Gama di stribution function

Dependent vari abl e = responder
I ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 0192308
Sl ope = 0. 0113224
Power = 7. 85558

Asynmptotic Correlation Matrix of Paraneter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1 0.99
Power 0.99 1
Par anet er Esti nmates
Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 0. 0135675 0. 00699159
Power 9.26181 4. 43562
NA - Indicates that this paranmeter has hit a bound

implied by sone inequality constraint and thus
has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -30. 1125
Fitted nodel -30. 3241 0. 423245 3 0. 9354
Reduced nodel -58. 1592 56. 0935 4 <. 0001
Al C 64. 6482

**%x DRAFT FINAL (May 2002)****
A-2



Female Liver Effects
Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dual
0. 0000 0. 0000 0. 000 0 25 0
100. 0000 0. 0000 0. 000 0 25 -0. 01379
250. 0000 0. 0061 0. 154 0 25 -0.3933
500. 0000 0. 2152 5. 381 6 25 0. 3014
750. 0000 0. 6554 16. 384 16 25 -0.1617

Chi -square = 0. 27 DF = 3 P-val ue = 0. 9652

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 415. 541
BVMDL = 319. 798

**%x DRAFT FINAL (May 2002)****
A-3



Female Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $

I nput Data File: |:\NPB\LIVER FOFEVMHVC LCOd STI C. ( D)

Ghupl ot Plotting File: [|:\NPB\LIVER FOFEMHVC LCAd STI C. pl t
Wed Aug 08 16: 14:11 2001

Hepat ocul | ul ar Vauol ation, Centril obular FO Fem (Stunp 2001)

The formof the probability function is:
P[response] = 1/[1+EXP(-intercept-sl ope*dose)]

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paranmeter is not restricted

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues
background = 0 Speci fi ed
intercept = -4.56003
sl ope = 0. 00653633

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user and do not appear in the correlation
matrix )

i ntercept sl ope
i ntercept 1 -0.97
sl ope -0.97 1

Par anet er Esti nmates

Vari abl e Estinate Std. Err.
i ntercept -6.09484 1.21884
sl ope 0. 00910019 0. 00190446

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -30. 1125
Fitted nodel -31. 2453 2. 26567 3 0.5191
Reduced nodel -58. 1592 56. 0935 4 <. 0001
Al C 66. 4906

**%x DRAFT FINAL (May 2002)****
A-4



Female Liver Effects
Goodness of Fit

Scal ed
Resi dua

Dose Est. Prob. Expect ed ohserved Si ze
0. 0000 0. 0022 0. 056 0
100. 0000 0. 0056 0. 139 0
250. 0000 0. 0215 0. 537 0
500. 0000 0.1758 4. 396 6
750. 0000 0.6749 16. 872 16
Chi -square = 1.59 DF = 3 P-val ue = 0. 6609

Benchmar k Dose Conput ati on

Speci fied effect

Ri sk Type

Confi dence | eve
BVD
BVDL

0.1

Extra risk

0.95

430. 75
345. 09

**%x DRAFT FINAL (May 2002)****
A-5



Female Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $

I nput Data File: |:\NPB\LIVER FOFEMHVC LOG.Cd STI C. (D)

Ghuplot Plotting File: 1:\NPB\LIVER FOFEMHVC LOG.Od STI C. pl t
Wed Aug 08 16:14:12 2001

Hepat ocul | ul ar Vauol ation, Centril obular FO Fem (Stunp 2001)

The formof the probability function is:
P[response] = background+(1-background)/[1+EXP(-i ntercept-slope*Log(dose))]

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel
Default Initial Paraneter Val ues

background = 0
intercept = -15. 0964
sl ope = 2.26228

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par aneter Esti nmates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -31. 2326 8. 27966
sl ope 4. 8159 1.28779
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysis of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -30. 1125
Fitted nodel -30. 4214 0.617795 3 0. 8923
Reduced nodel -58. 1592 56. 0935 4 <. 0001
Al C 64. 8427

**%x DRAFT FINAL (May 2002)****
A-6



Female Liver Effects
Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0000 0. 000 0 25 0
100. 0000 0. 0001 0. 003 0 25 - 0. 05405
250. 0000 0. 0095 0. 239 0 25 -0. 4909
500. 0000 0. 2135 5. 339 6 25 0. 3227
750. 0000 0. 6568 16. 420 16 25 -0.1768

Chi -square = 0. 38 DF = 3 P-val ue = 0.9445

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 415. 327
BMDL = 319. 737

**%x DRAFT FINAL (May 2002)****
A-7



Female Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $

Input Data File: 1:\NPB\LIVER FOFEVHVC PROBI T. ( D)

Ghupl ot Plotting File: |:\NPB\LIVER FOFEMHVC PROBI T. pl t
Wed Aug 08 16: 14:15 2001

Hepat ocul | ul ar Vauol ation, Centril obular FO Fem (Stunp 2001)

The formof the probability function is:
P[response] = CunNor (| nt er cept +S| ope* Dose),
where CumNorn(.) is the cunul ative normal distribution function

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paraneter is not restricted

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues
background = 0 Speci fi ed
intercept = -2.87309
sl ope = 0. 00412017

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -0. 96
sl ope -0.96 1

Par aneter Esti mates

Vari abl e Esti nate Std. Err.
i ntercept - 3.50382 0. 686968
sl ope 0. 00525132 0. 00109949

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -30. 1125
Fitted nodel -30.7482 1.27148 3 0. 7359
Reduced nodel -58. 1592 56. 0935 4 <. 0001
Al C 65. 4964

**%x DRAFT FINAL (May 2002)****
A-8



Female Liver Effects

Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dual
0. 0000 0. 0002 0. 006 0 25 -0. 07573
100. 0000 0. 0014 0. 036 0 25 -0. 1904
250. 0000 0. 0142 0. 356 0 25 -0. 6007
500. 0000 0.1899 4.748 6 25 0. 6383
750. 0000 0. 6681 16. 702 16 25 - 0. 2984

Chi -square = 0.90 DF = 3 P-val ue = 0. 8256

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 423. 406
BVMDL = 334. 385

**%x DRAFT FINAL (May 2002)****
A-9



Female Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $

Input Data File: 1:\NPB\LIVER FOFEVHVC LOGPROBI T. ( D)

Ghupl ot Plotting File: |:\NPB\LIVER FOFEMHVC _LOGPRCBI T. pl t
Wed Aug 08 16: 14:13 2001

Hepat ocul | ul ar Vauol ation, Centril obular FO Fem (Stunp 2001)

The formof the probability function is:
P[response] = Background

+ (1-Background) * CumNor n( | ntercept +Sl ope*Log(Dose)),
where CumNorn{.) is the cunul ative normal distribution function

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations =5

Total nunber of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial
background =

i ntercept = -7.96265

sl ope = 1.1917

(and Specified) Parameter Val ues
0

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par anet er Esti mates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -18. 3053 4.91558
sl ope 2.82354 0. 7662
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -30. 1125
Fitted nodel -30. 2191 0.213311 3 0. 9754
Reduced nodel -58. 1592 56. 0935 4 <. 0001

**%x DRAFT FINAL (May 2002)****
A-10



Female Liver Effects

Scal ed
Resi dua

-0. 001195
- 0. 2882
0. 1894
-0. 1105

Al C 64. 4382
Goodness of Fit
Dose Est. Prob. Expect ed ohserved Si ze

0. 0000 0. 0000 0. 000 0
100. 0000 0. 0000 0. 000 0
250. 0000 0. 0033 0. 083 0
500. 0000 0. 2242 5. 605 6
750. 0000 0. 6505 16. 263 16

Chi -square = 0.13 DF = 3 P-val ue = 0.9879

Benchmar k Dose Conput ati on

Speci fied effect

Ri sk Type =
Confi dence | evel =
BVMD =
BVDL =

0.1

Extra risk

0.95

415. 388
322. 058

**%x DRAFT FINAL (May 2002)****
A-11



Female Liver Effects

Miul tistage Model. $Revision: 2.1 $ $Date: 2000/ 08/21 03:38:21 $

Input Data File: |:\NPB\LIVER FOFEMHVC MULTI STAGE. (D)

Ghuplot Plotting File: 1:\NPB\LIVER FOFEMAVC MULTI STAGE. pl t
Wed Aug 08 16:14: 14 2001

Hepat ocul | ul ar Vauol ation, Centril obular FO Fem (Stunp 2001)

The formof the probability function is:

P[response] = background + (1-background)*[ 1- EXP(
-bet al*dose”1- bet a2*dose”2- bet a3* dose” 3- bet a4*dose”4) ]

The paraneter betas are restricted to be positive

Dependent variabl e = responder
I ndependent variabl e = dose

Total nunber of observations =5
Total nunber of records with missing values = 0

Total nunber of paranmeters in nmodel =5
Total nunber of specified parameters = 0
Degree of polynomal = 4

Maxi mum nunber of iterations = 250
Rel ati ve Function Convergence has been set to: 1le-008
Par amet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues

I
Background = 0
Beta(1l) = 0
Beta(2) = 0
Beta(3) = 2.43889e-009
Beta(4) = 0

Asynmptotic Correlation Matrix of Paraneter Estinates

( *** The nodel paraneter(s) -Background -Beta(l) -Beta(2) -Beta(3) have
been estinated at a boundary point, or have been specified by the user, and do
not appear in the correlation matrix )

Bet a( 4)
Bet a(4) 1

Par aneter Esti nmates

Vari abl e Esti mate Std. Err.
Backgr ound 0
Bet a( 1) 0
Bet a( 2) 0
0

2

SEES

Bet a( 3)

Bet a( 4) 3. 43906e- 01 1. 0475e- 012

**%x DRAFT FINAL (May 2002)****
A-12



Female Liver Effects
NA - Indicates that this paranmeter has hit a bound
implied by sone inequality constraint and thus
has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -30. 1125
Fitted nodel -30. 6511 1.07728 4 0. 8979
Reduced nodel -58. 1592 56. 0935 4 <. 0001
Al C 63. 3022

Goodness of Fit

Dose Est. Prob. Expect ed ohserved Si ze Chi "2 Res.
0. 0000 0. 0000 0. 000 0 25 0. 000
100. 0000 0. 0003 0. 009 0 25 -1.000
250. 0000 0.0133 0.334 0 25 -1.014
500. 0000 0.1934 4.835 6 25 0.299
750. 0000 0. 6632 16. 579 16 25 -0.104
Chi -square = 0.75 DF = 4 P-val ue = 0.9444

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 418. 369
BMDL = 312. 212

**%x DRAFT FINAL (May 2002)****
A-13



Female Liver Effects

Wi bul | Mbdel $Revision: 2.2 $ $Date: 2000/03/17 22:27:16 $

I nput Data File: |:\NPB\LIVER FOFEMHVC VEI BULL. ( D)

Ghupl ot Plotting File: |:\NPB\LIVER FOFEMHVC VI BULL. pl t
Wed Aug 08 16: 14: 15 2001

Hepat ocul | ul ar Vauol ation, Centril obular FO Fem (Stunp 2001)

The formof the probability function is:
P[response] = background + (1-background)*[1-EXP(-sl|l ope*dose”power)]

Dependent vari abl e = responder
I ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 0192308
Sl ope = 6. 32563e-010
Power = 3.19763

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1.3 1.%
Power 1.3 1.%

Par anet er Esti nmates

Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 8. 54532e-012 1. #QNAN
Power 3. 86009 1. #QNAN
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -30. 1125
Fitted nodel -30. 6413 1. 05766 3 0.7873
Reduced nodel -58. 1592 56. 0935 4 <. 0001
Al C 65. 2826

*»%x DRAFT FINAL (May 2002)****
A-14



Female Liver Effects
Goodness of Fit

Scal ed
Resi dua

Dose Est. Prob. Expect ed ohserved Si ze
0. 0000 0. 0000 0. 000 0
100. 0000 0. 0004 0.011 0
250. 0000 0. 0153 0. 382 0
500. 0000 0. 2006 5.014 6
750. 0000 0. 6573 16. 432 16
Chi -square = 0. 68 DF = 3 P-val ue = 0. 8791

Specified effect

Ri sk Type

Confi dence | eve
BVD
BVDL

Benchmar k Dose Conput ati on

0.1

Extra risk

0.95

411. 317
310. 499

*»%x DRAFT FINAL (May 2002)****
A-15



Female Liver Effects

$Revision: 2.2 $ $Date: 2001/03/14 01:17:00 $

Input Data File: |:\NPB\LIVER F1IFEVHVC GAMVA. ( D)

Ghuplot Plotting File: |:\NPB\LIVER FIFEMHVC_GAMVA. pl t
Wed Aug 08 16: 14: 25 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Fem (Stunp 2001

The formof the probability function is:
P[ response] = backgr ound+( 1- backgr ound) * Cuntzanma[ sl ope*dose, power],
where CumGama(.) is the cumul ati ve Gama di stribution function

Dependent vari abl e = responder
I ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 0192308
Sl ope = 0.00206996
Power = 2.19869

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user,and do not appear in the correlation
matrix )

Sl ope Power
Sl ope 1 0.99
Power 0.99 1

Par aneter Esti nmates

Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 0. 00315149 0. 0030946
Power 2.80166 1. 75659
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 7462
Fitted nodel -20.9872 0. 481856 2 0. 7859
Reduced nodel -27.8769 14. 2614 3 0. 00257
Al C 45,9743

*»%x DRAFT FINAL (May 2002)****
A-16



Female Liver Effects
Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Size Resi dual
0. 0000 0. 0000 0. 000 0 25 0
100. 0000 0. 0066 0. 166 0 25 -0. 409
250. 0000 0. 0618 1.545 2 25 0. 3779
500. 0000 0. 2513 6. 282 6 25 -0. 1299

Chi -square = 0. 33 DF = 2 P-val ue = 0. 8492

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 311.571
BVMDL = 194. 304

*»%x DRAFT FINAL (May 2002)****
A-17



Female Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $

I nput Data File: I:\NPB\LIVER FIFEMHVC LCd STI C. (D)

Ghupl ot Plotting File: [:\NPB\LIVER FIFEMHVC LCAd STI C. pl t
Wed Aug 08 16:14:26 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Fem (Stunp 2001

The formof the probability function is:
P[response] = 1/[1+EXP(-intercept-sl ope*dose)]

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paranmeter is not restricted

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues
background = 0 Speci fi ed
intercept = -4.11576
sl ope = 0.0061883

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinmated at a boundary

poi nt, or have been specified by the user,and do not appear in the correlation
matrix )

i ntercept sl ope
i ntercept 1 -0.95
sl ope -0.95 1

Par aneter Estinmates

Vari abl e Esti nate Std. Err.
i ntercept -5.04723 1.26329
sl ope 0. 00794816 0. 0028328

Anal ysis of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 7462
Fitted nodel -21.5707 1. 64899 2 0. 4385
Reduced nodel -27.8769 14. 2614 3 0. 00257
Al C: 47.1415

*»%x DRAFT FINAL (May 2002)****
A-18



Female Liver Effects
Goodness of Fit

Scal ed
Resi dua

Dose Est. Prob. Expect ed ohserved Si ze
0. 0000 0. 0064 0. 160 0
100. 0000 0. 0140 0. 351 0
250. 0000 0. 0448 1.119 2
500. 0000 0. 2548 6. 370 6
Chi -square = 1.27 DF = 2 P-val ue = 0.5299

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 366. 411
BMDL = 288. 128

*»%x DRAFT FINAL (May 2002)****
A-19



Female Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $

Input Data File: 1:\NPB\LIVER FIFEMHVC LOG.C4d STI C. (D)

Ghuplot Plotting File: 1:\NPB\LIVER F1FEMHVC LOG.Od STIC. pl t
Wed Aug 08 16:14:27 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Fem (WL 2001)

The formof the probability function is:
P[response] = background+(1-background)/[1+EXP(-i ntercept-sl ope*Log(dose))]

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial Paraneter Val ues

I
background = 0
i ntercept = -11. 886
sl ope = 1.72149

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user,and do not appear in the correlation
matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par aneter Estinmates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -15. 6064 6.2683
sl ope 2. 33466 1.04144
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 7462
Fitted nodel -21.011 0.529472 2 0.7674
Reduced nodel -27.8769 14. 2614 3 0. 00257
Al C 46. 0219

*»%x DRAFT FINAL (May 2002)****
A-20



Female Liver Effects

Scal ed
Resi dual

Goodness of Fit
Dose Est. Prob. Expect ed ohserved
0. 0000 0. 0000 0. 000 0
100. 0000 0. 0077 0. 193 0
250. 0000 0. 0621 1.551 2
500. 0000 0. 2502 6. 255 6
Chi -square = 0.35 DF = P-val ue

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 312. 169
BMDL = 191. 279

0. 8407

*»%x DRAFT FINAL (May 2002)****

A-21



Female Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $

Input Data File: 1:\NPB\LIVER F1FEVHVC PROBI T. ( D)

Ghupl ot Plotting File: |:\NPB\LIVER FIFEMHVC PROBI T. pl t
Wed Aug 08 16:14: 30 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Fem (Stunp 2001

The formof the probability function is:
P[response] = CunNor (| nt er cept +S| ope* Dose),
where CumNorn(.) is the cunul ative normal distribution function

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paraneter is not restricted

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues
background = 0 Speci fi ed
intercept = -2.58533
sl ope = 0. 00390053

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i nt ercept 1 -0.93
sl ope -0.93 1
Par anet er Esti nmates
Vari abl e Esti mate Std. Err.
i nt ercept -2.68175 0. 564027
sl ope 0. 00405994 0. 00136227

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 7462
Fitted nodel -21.3843 1.27609 2 0. 5283
Reduced nodel -27.8769 14. 2614 3 0. 00257
Al C: 46. 7686

Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0037 0. 092 0 25 -0.3031
100. 0000 0.0114 0. 286 0 25 -0.5376
250. 0000 0. 0478 1.195 2 25 0. 7553

*»%x DRAFT FINAL (May 2002)****
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Female Liver Effects
500. 0000 0. 2573 6. 432 6 25
Chi -square = 0.99 DF = 2 P-val ue = 0. 6095

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 349. 452
BMDL = 270. 662

*»%x DRAFT FINAL (May 2002)****
A-23
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Female Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $

Input Data File: 1:\NPB\LIVER F1FEVHVC LOGPROBI T. ( D)

Ghuplot Plotting File: |:\NPB\LIVER FIFEMHVC _LOGPRCBI T. pl t
Wed Aug 08 16: 14:28 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Fem (Stunp 2001

The formof the probability function is:
P[response] = Background

+ (1-Background) * CumNor n( | ntercept +Sl ope*Log( Dose)),
where CumNorn(.) is the cunul ative normal distribution function

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial (and Specified) Paraneter Val ues
backgr ound 0

i nt ercept

sl ope

- 6. 85267
1

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinmated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par anet er Esti nmates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i nt ercept -8.1756 3.07162
sl ope 1.20711 0.517225
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

*»%x DRAFT FINAL (May 2002)****
A-24



Female Liver Effects

Anal ysi s of Deviance Tabl e

Model Log(li keli hood) Deviance Test DF P-val ue
Ful I nodel -20. 7462
Fitted nodel -20. 9051 0. 317653 2 0. 8531
Reduced nodel -27.8769 14. 2614 3 0. 00257
Al C 45, 8101

Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0000 0. 000 0 25 0
100. 0000 0. 0044 0.111 0 25 -0.3339
250. 0000 0. 0654 1. 636 2 25 0. 2942
500. 0000 0. 2502 6. 255 6 25 -0.1176

Chi -square = 0.21 DF = 2 P-val ue = 0. 8995

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 302. 236
BVMDL = 209. 394

Miul tistage Model. $Revision: 2.1 $ $Date: 2000/ 08/21 03:38:21 $

Input Data File: 1:\NPB\LIVER FIFEMHVC MULTI STAGE. (D)

Ghuplot Plotting File: 1:\NPB\LIVER F1IFEMAVC MULTI STAGE. pl t
Wed Aug 08 16:14:29 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Fem (Stunp 2001

The formof the probability function is:
P[response] = background + (1-background)*[ 1- EXP(
- bet al*dose”1- bet a2*dose”2- bet a3*dose”3) ]

The paraneter betas are restricted to be positive

Dependent variabl e = responder
I ndependent variabl e = dose

*»%x DRAFT FINAL (May 2002)****
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Female Liver Effects

Total nunber of observations = 4
Total nunber of records with missing values = 0

Total nunber of paraneters in nodel = 4
Total nunber of specified parameters = 0
Degree of polynomal = 3

Maxi mum nunber of iterations = 250
Rel ati ve Function Convergence has been set to: 1le-008
Par amet er Convergence has been set to: 1le-008

Default Initial Parameter Val ues

Background = 0
Beta(1l) = 8.75512e-005
Beta(2) = 9.52285e-007
Beta(3) = 0

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -Background -Beta(1l) have been estimated at a

boundary point, or have been specified by the user, and do not appear in the
correlation matrix )

Bet a( 2) Bet a( 3)
Bet a( 2) 1 -0.99
Bet a( 3) -0.99 1
Par anet er Esti nmates
Vari abl e Estimate Std. Err.
Backgr ound 0 NA
Bet a( 1) 0 NA
Bet a( 2) 9. 77092e- 007 5. 9749e- 006
Bet a( 3) 3.03674e-010 1.23787e- 008
NA - Indicates that this paraneter has hit a boundinplied by sonme inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -20. 7462
Fitted nodel -21. 0522 0.612034 2 0. 7364
Reduced nodel -27.8769 14. 2614 3 0. 00257
Al C 46. 1045

Goodness of Fit

Dose Est. Prob. Expect ed ohserved Si ze Chi "2 Res.
0. 0000 0. 0000 0. 000 0 25 0. 000
100. 0000 0. 0100 0.251 0 25 -1.010
250. 0000 0. 0637 1.592 2 25 0.273
500. 0000 0. 2459 6.148 6 25 -0.032
Chi -square = 0. 37 DF = 2 P-val ue = 0. 8314

**%x DRAFT FINAL (May 2002)****
A-26



Female Liver Effects

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk

Confidence | evel = 0. 95

BMD = 313. 462

BVMDL = 192. 347

**%x DRAFT FINAL (May 2002)****
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Female Liver Effects

Wi bul | Mbdel $Revision: 2.2 $ $Date: 2000/03/17 22:27:16 $

I nput Data File: [:\NPB\LIVER FIFEMHVC VEI BULL. ( D)

Ghupl ot Plotting File: |:\NPB\LIVER FIFEMHVC VEEI BULL. pl t
Wed Aug 08 16: 14: 31 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Fem (Stunp 2001

The formof the probability function is:
P[response] = background + (1-background)*[1-EXP(-sl|l ope*dose”power)]

Dependent vari abl e = responder
I ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 0192308
Sl ope = 1.68226e- 006
Power = 1.92765

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1 -1
Power -1 1
Par anet er Esti nmates
Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 3.50772e- 007 2. 09065e- 006
Power 2. 19095 0. 984955
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 7462
Fitted nodel -21.0362 0. 579854 2 0. 7483
Reduced nodel -27.8769 14. 2614 3 0. 00257
Al C 46. 0723

Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua

**%x DRAFT FINAL (May 2002)****
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Female Liver Effects

0. 0000 0. 0000 0. 000
100. 0000 0. 0084 0. 210
250. 0000 0. 0610 1.525
500. 0000 0. 2497 6. 243

Chi -square = 0. 38 DF = 2
Benchmar k Dose Conput ati on
Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 316. 321
BVMDL = 191. 979

**%x DRAFT FINAL (May 2002)****
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AONOO

P- val ue

- 0. 4606
0. 3974
-0. 1122



Male Liver Effects

$Revision: 2.2 $ $Date: 2001/03/14 01:17:00 $
Input Data File: 1:\NPB\LIVER FOMHVC_GAMVA. ( D)
Ghupl ot Plotting File: |:\NPB\LIVER FOVHVC GAMVA. pl t
Wed Aug 08 16: 14: 16 2001

Hepat ocel | ul ar Vauol ation, Centril obular FO Mal e Stunp 2001

The formof the probability function is:
P[ response] = backgr ound+( 1- backgr ound) * Cuntzanma[ sl ope*dose, power],
where CumGama(.) is the cumul ati ve Gama di stribution function

Dependent vari abl e = responder
| ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations =5

Total nunber of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 0192308
Sl ope = 0.0110334
Power = 4.15111

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1 0.97
Power 0.97 1

Par anet er Esti mates

Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 0. 0153502 0. 00499637
Power 5.43026 1. 73485
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I rnodel -28. 1956
Fitted nodel -28. 9559 1.52058 3 0.6775
Reduced nodel - 85.1938 113. 996 4 <. 0001
Al C 61.9117

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects
Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0000 0. 000 0 25 0
100. 0000 0. 0113 0. 282 0 25 -0.5341
250. 0000 0. 2685 6.712 7 25 0. 1298
500. 0000 0. 8401 21.003 22 25 0. 5443
750. 0000 0. 9836 24.590 24 25 -0.9289

Chi -square = 1.46 DF = 3 P-val ue = 0.6912

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 178. 419
BMDL = 130. 265

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $
I nput Data File: I:\NPB\LIVER FOMHVC LOG STI C. (D)
Ghupl ot Plotting File: |:\NPB\LIVER FOVHVC LOG STI C. pl t

Wed Aug 08 16:14:18 2001

Hepat ocel | ul ar Vauol ation, Centril obular FO Mal e Stunp 2001

The formof the probability function is:
P[response] = 1/[1+EXP(-intercept-sl ope*dose)]

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paranmeter is not restricted

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues
background = 0 Speci fi ed
intercept = -4.01599
sl ope = 0. 00997963

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i nt ercept sl ope
i ntercept 1 -0.89
sl ope -0.89 1
Par anet er Esti nmates
Vari abl e Esti mate Std. Err.
i ntercept -4.32977 0. 737463
sl ope 0. 0122019 0. 00203944

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I rnodel -28. 1956
Fitted nodel -30.7741 5.15711 3 0. 1606
Reduced nodel - 85.1938 113. 996 4 <. 0001
Al C: 65. 5482

Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0130 0. 325 0 25 -0.5738
100. 0000 0. 0427 1.068 0 25 -1. 056
250. 0000 0.2177 5. 442 7 25 0. 7552
500. 0000 0. 8546 21. 365 22 25 0. 3602

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects
750. 0000 0. 9920 24. 800 24 25
Chi -square = 5.38 DF = 3 P-val ue = 0. 1462

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 184.911
BMDL = 139. 188

**%x DRAFT FINAL (May 2002)****
A-33
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Male Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $

I nput Data File: I:\NPB\LIVER FOMHVC LOGLOAJ STI C. (D)

Ghuplot Plotting File: |:\NPB\LIVER FOVHVC LOG. O3 STI C. pl t
Wed Aug 08 16:14:19 2001

Hepat ocel | ul ar Vauol ation, Centril obular FO Mal e Stunp 2001

The formof the probability function is:
P[response] = background+(1-background)/[1+EXP(-i ntercept-sl ope*Log(dose))]

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial Paraneter Val ues

I
background = 0
i ntercept = -20. 6001
sl ope = 3.60147

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects

Par aneter Estinmates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -24.0668 4.62499
sl ope 4.17795 0. 793578
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -28. 1956
Fitted nodel -28.4871 0. 58301 3 0. 9003
Reduced nodel - 85.1938 113. 996 4 <. 0001
Al C 60. 9741
Goodness of Fit
Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0000 0. 000 0 25 0
100. 0000 0. 0079 0. 199 0 25 -0. 4476
250. 0000 0. 2693 6. 731 7 25 0.1211
500. 0000 0. 8696 21.740 22 25 0. 1542
750. 0000 0.9732 24. 330 24 25 -0. 408
Chi -square = 0.41 DF = 3 P-val ue = 0.9391

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 187. 639
BMDL = 143. 489

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $
Input Data File: |:\NPB\LIVER FOVMHVC PRCBI T. (D)
Gnupl ot Plotting File: [|:\NPB\LIVER FOVHVC PROBIT. pl t

Wed Aug 08 16: 14:22 2001

Hepat ocel | ul ar Vauol ation, Centril obular FO Mal e Stunp 2001

The formof the probability function is:
P[response] = CunNor (| nt er cept +S| ope* Dose),
where CumNorn(.) is the cunul ative normal distribution function

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paraneter is not restricted

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues
background = 0 Speci fi ed
intercept = -2.51522
sl ope = 0. 0061539

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -0.87
sl ope -0.87 1
Par amet er Esti mat es
Vari abl e Esti mate Std. Err.
i ntercept -2.39622 0. 364413
sl ope 0. 00656848 0. 000945883

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -28. 1956
Fitted nodel -31.1724 5. 95373 3 0.1139
Reduced nodel - 85.1938 113. 996 4 <. 0001
Al C 66. 3449

Goodness of Fit

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0083 0. 207 0 25 -0. 4569
100. 0000 0. 0410 1. 025 0 25 -1.034
250. 0000 0. 2254 5. 635 7 25 0. 6534
500. 0000 0. 8127 20. 318 22 25 0. 8621
750. 0000 0. 9943 24. 857 24 25 -2.278

Chi -square = 7.64 DF = 3 P-val ue = 0.0542

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 175. 998
BMDL = 130. 451

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $

Input Data File: 1:\NPB\LIVER FOMHVC LOGPRCBI T. (D)

Gnupl ot Plotting File: |:\NPB\LIVER FOVHVC LOGPROBIT. pl t
Wed Aug 08 16: 14: 20 2001

Hepat ocel | ul ar Vauol ation, Centril obular FO Mal e Stunp 2001

The formof the probability function is:
P[response] = Background

+ (1-Background) * CumNor n( | ntercept +Sl ope*Log(Dose)),
where CumNorn{.) is the cunul ative normal distribution function

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations =5

Total nunber of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial (and Specified) Paraneter Val ues
background = 0
i ntercept =

sl ope

-11.1762
1. 95885

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par anet er Esti mates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -13.5152 2. 40506
sl ope 2. 34264 0. 407194
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -28. 1956
Fitted nodel -28.4899 0. 588675 3 0. 899
Reduced nodel -85.1938 113. 996 4 <. 0001

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects
Al C 60. 9798
Goodness of Fit

Scal ed
Resi dua

Dose Est. Prob. Expect ed ohserved Si ze
0. 0000 0. 0000 0. 000 0
100. 0000 0. 0032 0. 080 0
250. 0000 0. 2808 7.020 7
500. 0000 0. 8516 21. 290 22
750. 0000 0.9769 24. 422 24
Chi -square = 0. 56 DF = 3 P-val ue = 0. 9066

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence level = 0. 95
BMD = 185. 336
BMDL = 141. 577

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects

Mul ti stage Model. $Revision: 2.1 $ $Date:

I nput Data File: |:\NPB\LIVER FOMAVC MJLTI STAGE. ( D)

Ghupl ot Plotting File: [|:\NPB\LIVER FOMAVC MJULTI STAGE. pl t
Wed Aug 08 16: 14: 21 2001

Hepat ocel | ul ar Vauol ation, Centril obular FO Mal e Stunp 2001

The formof the probability function is:
P[response] = background + (1-background)*[ 1- EXP(

- bet al*dose”1- bet a2*dose”2- bet a3* dose” 3- bet ad4*dose”4) ]
The paraneter betas are restricted to be positive

Dependent variabl e = responder
I ndependent variabl e = dose

Total nunber of observations =5

Total nunber of records with missing values = 0
Total nunber of paranmeters in nmodel =5

Total nunber of specified parameters = 0

Degree of polynomal = 4

Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008

Par amet er Convergence has been set to: 1le-008

2000/ 08/ 21 03:38:21 $

Default Initial Paraneter Val ues
Background = 0
Beta(l) = 0.00234536
Beta(2) = 3.0965e-006
Beta(3) = 0
Beta(4) = 0
Asynptotic Correlation Matrix of Paranmeter Estinates
( *** The nodel paraneter(s) -Background -Beta(l) -Beta(4) have been

estimated at a boundary point,

or have been specified by the user, and do not

appear in the correlation matrix )
Bet a( 2) Bet a( 3)
Bet a( 2) 1 -0.96
Bet a( 3) -0.96 1
Par anet er Esti nmates
Vari abl e Estimate Std. Err.
Backgr ound 0 NA
Bet a( 1) 0 NA
Bet a( 2) 3. 93284e- 006 5.17885e- 006
Bet a( 3) 5. 04198e- 009 9. 70032e- 009
Bet a(4) 0 NA
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Mode
Ful | nodel

Log(!li kel i hood)
-28. 1956

**%x DRAFT FINAL (May 2002)****
A-40
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Male Liver Effects

Fitted nodel -30. 3155 4.23994 3 0. 2367
Reduced nodel -85.1938 113. 996 4 <. 0001
Al C 64. 6311

Goodness of Fit

Dose Est. Prob. Expect ed ohserved Si ze Chi "2 Res.
0. 0000 0. 0000 0. 000 0 25 0. 000
100. 0000 0. 0434 1.085 0 25 -1.045
250. 0000 0.2772 6. 929 7 25 0.014
500. 0000 0. 8008 20. 020 22 25 0. 496
750. 0000 0. 9870 24. 674 24 25 -2.093
Chi -square = 3.53 DF = 3 P-val ue = 0. 3170

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 149. 905
BMDL = 103.51

**%x DRAFT FINAL (May 2002)****
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Male Liver Effects

Wi bul | Mbdel $Revision: 2.2 $ $Date: 2000/03/17 22:27:16 $
I nput Data File: |:\NPB\LIVER FOMHVC VEI BULL. ( D)
Ghupl ot Plotting File: [1:\NPB\LIVER FOMAVC VEI BULL. pl t

Wed Aug 08 16: 14: 23 2001

Hepat ocel | ul ar Vauol ation, Centril obular FO Mal e Stunp 2001

The formof the probability function is:
P[response] = background + (1-background)*[1-EXP(-sl|l ope*dose”power)]

Dependent vari abl e = responder
I ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 0192308
Sl ope = 1.40365e-005
Power = 1. 84519

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1 -1
Power -1 1

Par anet er Esti nmates

Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 5.78276e- 007 1. 36764e- 006
Power 2. 39237 0. 384308
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I rnodel -28. 1956
Fitted nodel -30. 013 3. 63497 3 0. 3037
Reduced nodel -85.1938 113. 996 4 <. 0001
Al C 64. 0261

Goodness of Fit

**%x DRAFT FINAL (May 2002)****
A-42



Male Liver Effects

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0000 0. 000 0 25 0
100. 0000 0. 0346 0. 865 0 25 -0.9468
250. 0000 0. 2705 6. 763 7 25 0. 1067
500. 0000 0.8091 20. 228 22 25 0. 902
750. 0000 0. 9873 24. 683 24 25 -1.222

Chi -square = 3.21 DF = 3 P-val ue = 0. 3598

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 158. 083
BMDL = 110. 075

**%x DRAFT FINAL (May 2002)****
A-43



Male Liver Effects

$Revision: 2.2 $ $Date: 2001/03/14 01:17:00 $

Input Data File: |:\NPB\LIVER FIMALHVC GAMVA. ( D)

Ghupl ot Plotting File: [1:\NPB\LIVER FIMALHVC GAMVA. pl t
Wed Aug 08 16: 14: 32 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Male Stunmp 2001

The formof the probability function is:
P[ response] = backgr ound+( 1- backgr ound) * Cuntzanma[ sl ope*dose, power],
where CumGama(.) is the cumul ati ve Gama di stribution function

Dependent vari abl e = responder
I ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0.02
Sl ope = 0. 0159108
Power = 3.97245

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1 0.98
Power 0.98 1

Par aneter Esti nmates

Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 0. 0268365 0. 0107971
Power 6. 85977 2.69098
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -20. 9822
Fitted nodel -22.1122 2.26 2 0.323
Reduced nodel -65. 4379 88.9113 3 <. 0001
Al C 48. 2244

**%x DRAFT FINAL (May 2002)****
A-44



Male Liver Effects

Goodness of F

Dose Est. Prob. Expect ed
0. 0000 0. 0000 0. 000
100. 0000 0. 0232 0.581
250. 0000 0. 5279 13. 197
500. 0000 0. 9820 23. 569
Chi -square = 1.88 DF = 2

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 141. 202
BMDL = 102. 249

t

Cbserved

15
23

P- val ue

0. 3906

**%x DRAFT FINAL (May 2002)****

A-45

Scal ed
Resi dua



Male Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $

I nput Data File: I:\NPB\LIVER FIMALHVC LCd STI C. (D)

Ghupl ot Plotting File: [:\NPB\LIVER FIMALHVC LCQd STIC. pl t
Wed Aug 08 16:14:34 2001

Hepat ocel | ul ar Vacuol ation, Centrilobular F1 Male (WL 2001)

The formof the probability function is:
P[response] = 1/[1+EXP(-intercept-sl ope*dose)]

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paranmeter is not restricted

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues
background = 0 Speci fi ed

i ntercept = -4.27861

sl ope = 0. 0146256

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i nt ercept 1 -0.95
sl ope -0.95 1

Par anet er Esti nmates

Vari abl e Estinate Std. Err.
i nt ercept -5. 04406 1.19911
sl ope 0. 0203732 0. 00502462

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -20. 9822
Fitted nodel - 23. 8565 5. 74852 2 0. 05646
Reduced nodel -65. 4379 88.9113 3 <. 0001
Al C 51.713

**%x DRAFT FINAL (May 2002)****
A-46



Male Liver Effects
Goodness of Fit

Scal ed
Resi dua

Dose Est. Prob.
0. 0000 0. 0064
100. 0000 0.0471
250. 0000 0.5123
500. 0000 0. 9942
Chi -square = 7.5

Expect ed ohserved Size
0. 154 0
1.178 0
12. 808 15
23.861 23
0 DF = 2 P-val ue = 0. 0235

Benchmar k Dose Conput ati on

Specified effect

Ri sk Type

Confi dence | eve
BVD
BVDL

0.1

Extra risk
0.95

142. 802
104. 163

**%x DRAFT FINAL (May 2002)****
A-47



Male Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $

I nput Data File: I:\NPB\LIVER FIMALHVC LOGLOG STIC. (D)

Gnupl ot Plotting File: [1:\NPB\LIVER FIMALHVC LOG.O4Q STIC. pl t
Wed Aug 08 16:14: 36 2001

Hepat ocel | ul ar Vacuol ati on, Centrilobular F1 Male WL 2001

The formof the probability function is:
P[response] = background+(1-background)/[1+EXP(-i ntercept-sl ope*Log(dose))]

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial Paraneter Val ues

I
background = 0
i ntercept = -24. 1469
sl ope = 4. 40907

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par anet er Esti mates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -27.3003 7.55058
sl ope 4.99462 1.36316
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -20. 9822
Fitted nodel -21.5153 1. 06613 2 0. 5868
Reduced nodel -65.4379 88.9113 3 <. 0001
Al C 47. 0306

**%x DRAFT FINAL (May 2002)****
A-48



Male Liver Effects

Scal ed
Resi dua

Goodness of Fit
Dose Est. Prob. Expect ed ohserved
0. 0000 0. 0000 0. 000 0
100. 0000 0. 0134 0. 335 0
250. 0000 0. 5689 14. 222 15
500. 0000 0.9768 23. 443 23
Chi -square = 0. 80 DF = P-val ue

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 152. 325
BMDL = 112. 225

0. 6709

**%x DRAFT FINAL (May 2002)****

A-49



Male Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/ 02/26 03:38:53 $

Input Data File: 1:\NPB\LIVER FIMALHVC PROBI T. ( D)

Ghupl ot Plotting File: |:\NPB\LIVER FIVALHVC PROBIT. pl t
Wed Aug 08 16:14: 39 2001

Hepat ocel | ul ar Vacuol ati on, Centrilobular F1 Male WL 2001

The formof the probability function is:
P[response] = CunNor (| nt er cept +S| ope* Dose),
where CumNorn(.) is the cunul ative normal distribution function

Dependent variabl e = responder
I ndependent variabl e = dose
Sl ope paraneter is not restricted

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues
background = 0 Speci fi ed
intercept = -2.6892
sl ope = 0. 00906518

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -0.9
sl ope -0.9 1

Par anet er Esti nmates

Vari abl e Estinate Std. Err.
i ntercept -2.57274 0. 467065
sl ope 0. 00990244 0. 00181579

Anal ysi s of Deviance Tabl e

Model Log(li kel i hood) Deviance Test DF P-val ue
Ful I nodel -20.9822
Fitted nodel -24. 32 6. 67557 2 0. 03552
Reduced nodel -65.4379 88.9113 3 <. 0001
Al C 52. 64

Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua

**%x DRAFT FINAL (May 2002)****
A-50



0. 0000 0. 0050 0.121 0
100. 0000 0. 0568 1.419 0
250. 0000 0. 4613 11.533 15
500. 0000 0.9913 23.791 23

Chi -square = 6. 59 DF = 2 P-val ue = 0. 0371
Benchmar k Dose Conput ati on
Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 132. 961
BVMDL = 95. 443

Male Liver Effects

**%x DRAFT FINAL (May 2002)****
A-51

- 0. 3488
-1.227
1.391
-1.74



Male Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $

Input Data File: 1:\NPB\LIVER FIMALHVC LOGPROBI T. ( D)

Ghuplot Plotting File: |:\NPB\LIVER FIMALHVC LOGPRCBI T. pl t
Wed Aug 08 16: 14: 37 2001

Hepat ocel | ul ar Vacuol ati on, Centrilobular F1 Male WL 2001

The formof the probability function is:
P[response] = Background

+ (1-Background) * CumNor n( | ntercept +Sl ope*Log(Dose)),
where CumNorn{.) is the cunul ative normal distribution function

Dependent vari abl e = responder
I ndependent variabl e = dose
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations = 4

Total nunber of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial
background =
intercept = -12. 9511
sl ope = 2. 37257

(and Specified) Parameter Val ues
0

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par anet er Esti mates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -14. 4311 3. 13649
sl ope 2.63923 0. 56227
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysis of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 9822
Fitted nodel -21.4914 1.01842 2 0. 601
Reduced nodel -65.4379 88.9113 3 <. 0001
Al C 46. 9829

**%x DRAFT FINAL (May 2002)****
A-52



Male Liver Effects

Scal ed
Resi dua

Goodness of Fit
Dose Est. Prob. Expect ed ohserved
0. 0000 0. 0000 0. 000 0
100. 0000 0.0114 0. 285 0
250. 0000 0. 5562 13. 904 15
500. 0000 0. 9756 23. 415 23
Chi -square = 0.78 DF = P-val ue

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 145. 817
BMDL = 110. 332

0. 6757

**%x DRAFT FINAL (May 2002)****

A-53



Male Liver Effects

Miul tistage Model. $Revision: 2.1 $ $Date: 2000/ 08/ 21 03:38:21 $

I nput Data File: |:\NPB\LIVER FIMALHVC MULTI STACE. (D)

Ghuplot Plotting File: [|:\NPB\LIVER FIMALHVC MJULTI STACE. pl t
Wed Aug 08 16:14:38 2001

Hepat ocel | ul ar Vacuol ati on, Centrilobular F1 Male WL 2001

The formof the probability function is:
P[response] = background + (1-background)*[ 1- EXP(
- bet al*dose”1- bet a2*dose”2- bet a3*dose”3) ]

The paraneter betas are restricted to be positive

Dependent variabl e = responder
I ndependent variabl e = dose

Total nunber of observations = 4

Total nunber of records with mssing values = 0
Total nunber of paranmeters in nmodel = 4

Total nunber of specified paraneters =0

Degree of polynomal = 3

Maxi mum nunber of iterations = 250
Rel ati ve Function Convergence has been set to: 1le-008
Par amet er Convergence has been set to: 1le-008

Default Initial Paranmeter Val ues
Background = 0
Beta(1l) = 0.000666827
Beta(2) = 1.1676e-005
Beta(3) = 0

Asynptotic Correlation Matrix of Paranmeter Estinates
( *** The nodel paraneter(s) -Background -Beta(1l) have been estimated at a

boundary point, or have been specified by the user, and do not appear in the
correlation matrix )

Bet a( 2) Bet a( 3)
Bet a( 2) 1 -0.94
Bet a( 3) -0.94 1
Par amet er Esti nmates
Vari abl e Esti nate Std. Err.
Backgr ound 0 NA
Bet a( 1) 0 NA
Bet a( 2) 4.5088e- 006 1.01213e- 005
Bet a( 3) 2.35347e-008 2.98289e- 008

NA - Indicates that this paranmeter has hit a bound inplied by sone inequality
constraint and thus has no standard error.

**%x DRAFT FINAL (May 2002)****
A-54



Male Liver Effects

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 9822
Fitted nodel -23.7578 5.55111 2 0. 06231
Reduced nodel -65. 4379 88.9113 3 <. 0001
Al C 51. 5155

Goodness of Fit

Dose Est. Prob. Expect ed ohserved Si ze Chi "2 Res.
0. 0000 0. 0000 0. 000 0 24 0. 000
100. 0000 0. 0663 1.658 0 25 -1.071
250. 0000 0.4777 11. 943 15 25 0. 490
500. 0000 0.9829 23. 590 23 24 -1. 463
Chi -square = 4.14 DF = 2 P-val ue = 0. 1264

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 119. 888
BMDL = 76. 4583

**%x DRAFT FINAL (May 2002)****
A-55



Male Liver Effects

Wi bul | Mbdel $Revision: 2.2 $ $Date: 2000/03/17 22:27:16 $

I nput Data File: [:\NPB\LIVER FIMALHVC VEI BULL. ( D)

Ghupl ot Plotting File: |:\NPB\LIVER FIMALHVC VEEI BULL. pl t
Wed Aug 08 16: 14: 40 2001

Hepat ocel | ul ar Vacuol ati on, Centrilobular F1 Male WL 2001

The formof the probability function is:

P[response] = background + (1-background)*[1-EXP(-sl ope*dose”power)]

Dependent vari abl e = responder
| ndependent variabl e = dose
Power paraneter is restricted as power >=1

Total nunber of observations = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues
Background = 0.02
Sl ope = 3. 68949e- 005
Power = 1.80778

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -Background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1 -1
Power -1 1

Par anet er Esti nmates

Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 5.16982e- 007 1. 37466e- 006
Power 2. 55002 0. 460749
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -20. 9822
Fitted nodel -23. 4544 4.94434 2 0. 0844
Reduced nodel -65.4379 88.9113 3 <. 0001
Al C 50. 9088

**%x DRAFT FINAL (May 2002)****
A-56



90 Day Clinical Trial Liver Effects

Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua
0. 0000 0. 0000 0. 000 0 24 0
100. 0000 0. 0630 1.575 0 25 -1.297
250. 0000 0. 4900 12. 250 15 25 1.1
500. 0000 0. 9806 23.535 23 24 -0.7921

Chi -square = 3.52 DF = 2 P-value = 0. 1721

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 120. 789
BMDL = 82. 4206

**%x DRAFT FINAL (May 2002)****
A-57



90 Day Clinical Trial Liver Effects

$Revision: 2.2 $ $Date: 2001/03/14 01:17:00 $

I nput Data File: 1:\NPB\90-DAY CLI NTRI ALS\ VHPCNVAC GAMMVA. ( D)

Ghupl ot Plotting File: I : \NPB\ 90- DAY CLI NTRI ALS\ MVHPCNVAC GAMVA. pl t
Wed Aug 08 16:18:13 2001

Mal e Hepatocel lul ar Centriol bul ar Vacuol ation dinTrial '97

The formof the probability function is:
P[ response] = backgr ound+( 1- backgr ound) * Cuntzanma[ sl ope*dose, power],
where CumGama(.) is the cumul ati ve Gama di stribution function

Dependent variable = Centri ol obul ar
| ndependent vari abl e = Hepatocel | ul ar
Power paraneter is restricted as power >=1

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 03125
Sl ope = 0.00424805
Power = 3. 37069

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1 0.99
Power 0.99 1
Par anet er Esti nmates
Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 0. 0079761 0. 00671147
Power 5.49633 3.77971
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(likelihood) Deviance Test DF P-val ue
Ful I nodel -17.6012
Fitted nodel -17.9369 0.67144 3 0.8799
Reduced nodel -27.5194 19. 8363 4 0. 000538
Al C 39. 8739

**%x DRAFT FINAL (May 2002)****
A-58



90 Day Clinical Trial Liver Effects
Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua

0. 0000 0. 0000 0. 000 0 15 0

100. 0000 0. 0005 0. 008 0 15 - 0. 08806

200. 0000 0.0121 0.181 0 15 -0. 4286

400. 0000 0. 1536 2.304 3 15 0. 498

600. 0000 0. 4313 6. 470 6 15 -0. 2451
Chi -square = 0.50 DF = 3 P-val ue = 0.9190

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 349. 325
BMDL = 227. 418

**%x DRAFT FINAL (May 2002)****
A-59



90 Day Clinical Trial Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $
Input Data File: |:\NPB\90-DAY CLI NTRI ALS\ MHPCNVAC LCOGd STIC. (D)
Ghuplot Plotting File: 1:\NPB\90- DAY CLI NTRI ALS\ VHPCNVAC LOd STIC. pl t
Wed Aug 08 16:18:15 2001

Mal e Hepatocel lul ar Centriol bul ar Vacuol ation dinTrial '97

The formof the probability function is:
P[response] = 1/[1+EXP(-intercept-sl ope*dose)]

Dependent variable = Centri ol obul ar
I ndependent variabl e = Hepatocel |l ul ar
Sl ope paraneter is not restricted

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues
background = 0 Speci fi ed
intercept = - 3.89381
sl ope = 0. 00578048

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -0. 96
sl ope -0.96 1

Par aneter Esti nmates

Vari abl e Estinate Std. Err.
i ntercept -5.54196 1.51847
sl ope 0. 00886502 0. 00289352

Anal ysi s of Deviance Tabl e

Model Log(likelihood) Deviance Test DF P-val ue
Ful I nodel -17.6012
Fitted nodel -18.5977 1.99291 3 0.5739
Reduced nodel -27.5194 19. 8363 4 0. 000538
Al C 41. 1953

Goodness of Fit

**%x DRAFT FINAL (May 2002)****
A-60



90 Day Clinical Trial Liver Effects

Scal ed
Resi dua

Dose Est. Prob. Expect ed ohserved Si ze
0. 0000 0. 0039 0. 059 0
100. 0000 0. 0094 0. 141 0
200. 0000 0. 0226 0. 338 0
400. 0000 0.1196 1.794 3
600. 0000 0. 4445 6. 667 6
Chi -square = 1.59 DF = 3 P-val ue = 0. 6621

Benchmar k Dose Conput ati on

Specified effect

Ri sk Type

Confi dence | eve
BVD
BVDL

0.1

Extra risk
0.95

381. 632
287. 14

**%x DRAFT FINAL (May 2002)****
A-61



90 Day Clinical Trial Liver Effects

Logi stic Mddel $Revision: 2.1 $ $Date: 2000/02/26 03:38:20 $
I nput Data File: |:\NPB\90-DAY CLI NTRI ALS\ MVHPCNVAC LOGE.Od STI C. (D)
Ghuplot Plotting File: 1:\NPB\90-DAY CLI NTRI ALS\ MHPCNVAC LOGLOd STIC. pl' t
Wed Aug 08 16:18:16 2001

Mal e Hepatocel lul ar Centriol bul ar Vacuol ation dinTrial '97

The formof the probability function is:
P[response] = background+(1-background)/[1+EXP(-i ntercept-sl ope*Log(dose))]

Dependent variable = Centri ol obul ar
I ndependent variabl e = Hepatocel |l ul ar
Sl ope paraneter is not restricted

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial Paraneter Val ues

I
background = 0
intercept = -12.1763
sl ope = 1.79642

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinmted at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par aneter Esti nmates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -22.9106 9.17041
sl ope 3.53788 1.47418
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(likelihood) Deviance Test DF P-val ue
Ful I nodel -17.6012
Fitted nodel -18. 0014 0.800332 3 0. 8494
Reduced nodel -27.5194 19. 8363 4 0. 000538
Al C 40. 0028

**%x DRAFT FINAL (May 2002)****
A-62



90 Day Clinical Trial Liver Effects
Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Size Resi dua

0. 0000 0. 0000 0. 000 0 15 0

100. 0000 0. 0013 0. 020 0 15 -0. 1416

200. 0000 0. 0153 0. 229 0 15 -0. 4824

400. 0000 0. 1527 2.291 3 15 0. 5093

600. 0000 0. 4307 6. 460 6 15 -0.24
Chi -square = 0. 57 DF = 3 P-val ue = 0.9033

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confidence | evel = 0. 95
BMD = 348. 889
BVMDL = 223. 951

**%x DRAFT FINAL (May 2002)****
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90 Day Clinical Trial Liver Effects

Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $
I nput Data File: [:\NPB\90-DAY CLI NTRI ALS\ VHPCNVAC _PROBI T. ( D)
Ghupl ot Plotting File: 1:\NPB\90-DAY CLI NTRI ALS\ MHPCNVAC_PROBI T. pl t
Wed Aug 08 16:18:19 2001

Mal e Hepatocel lul ar Centriol bul ar Vacuol ation dinTrial '97

The formof the probability function is:
P[response] = CunNor (| nt er cept +S| ope* Dose),
where CumNorn(.) is the cunul ative normal distribution function

Dependent variable = Centri ol obul ar
I ndependent variabl e = Hepatocel |l ul ar
Sl ope paraneter is not restricted

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues
background = 0 Speci fi ed
intercept = -2.57869
sl ope = 0. 00384964

Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -background have been estinated at a boundary

poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i nt ercept 1 -0.95
sl ope -0.95 1

Par anet er Esti mates

Vari abl e Esti nate Std. Err.
i ntercept -3.09746 0. 79085
sl ope 0. 00492788 0. 00158225

Anal ysi s of Deviance Tabl e

Model Log(likelihood) Deviance Test DF P-val ue
Ful I nodel -17.6012
Fitted nodel -18. 2925 1. 38259 3 0. 7096
Reduced nodel -27.5194 19. 8363 4 0. 000538
Al C 40. 585

Goodness of Fit

**%x DRAFT FINAL (May 2002)****
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Scal ed
Resi dua

Dose Est. Prob. Expect ed ohserved Si ze
0. 0000 0. 0010 0. 015 0
100. 0000 0. 0046 0. 069 0
200. 0000 0. 0173 0. 260 0
400. 0000 0. 1300 1.950 3
600. 0000 0. 4440 6. 661 6
Chi -square = 1.12 DF = 3 P-val ue = 0.7732

Benchmar k Dose Conput ati on

Specified effect

Ri sk Type

Confi dence | eve
BVD
BVDL

0.1

Extra risk

0.95

369. 51
273. 389

**%x DRAFT FINAL (May 2002)****
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Probit Mdel $Revision: 2.1 $ $Date: 2000/02/26 03:38:53 $

I nput Data File: |:\NPB\90-DAY CLI NTRI ALS\ MVHPCNVAC _LOGPRCOBI T. (D)

Ghuplot Plotting File: 1:\NPB\90-DAY CLI NTRI ALS\ MHPCNVAC_LOGPROBI T. pl t
Wed Aug 08 16:18:17 2001

Mal e Hepatocel lul ar Centriol bul ar Vacuol ation dinTrial '97

The formof the probability function is:
P[response] = Background

+ (1-Background) * CumNor n( | ntercept +Sl ope*Log(Dose)),
where CumNorn{.) is the cunul ative normal distribution function

Dependent variable = Centri ol obul ar
I ndependent vari abl e = Hepatocel | ul ar
Sl ope paraneter is restricted as slope >= 1

Total nunber of observations =5

Total nunber of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

User has chosen the |og transforned nodel

Default Initial
background =
intercept = -6.78598
sl ope = 1

(and Specified) Parameter Val ues
0

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -background have been estinmted at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

i ntercept sl ope
i ntercept 1 -1
sl ope -1 1

Par anet er Esti mates

Vari abl e Esti mate Std. Err.
backgr ound 0 NA
i ntercept -12. 8607 5. 17083
sl ope 1.98179 0. 836389
NA - Indicates that this paranmeter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(li kelihood) Deviance Test DF P-val ue
Ful I nodel -17.6012
Fitted nodel -17.8389 0. 475476 3 0. 9242
Reduced nodel -27.5194 19. 8363 4 0. 000538
Al C 39. 6779

**%x DRAFT FINAL (May 2002)****
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Goodness of Fit

Scal ed
Dose Est. Prob. Expect ed ohserved Si ze Resi dua

0. 0000 0. 0000 0. 000 0 15 0

100. 0000 0. 0001 0. 001 0 15 -0. 03758

200. 0000 0. 0091 0. 137 0 15 -0. 3717

400. 0000 0.1619 2.428 3 15 0.401

600. 0000 0. 4273 6. 409 6 15 -0. 2136
Chi -square = 0.35 DF = 3 P-val ue = 0.9512

Benchmar k Dose Conput ati on

Specified effect = 0.1

Ri sk Type = Extra risk

Confi dence | evel = 0. 95
BMD = 344.726
BVMDL = 225. 49

**%x DRAFT FINAL (May 2002)****
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Miul tistage Model. $Revision: 2.1 $ $Date: 2000/ 08/ 21 03:38:21 $
Input Data File: |:\NPB\90-DAY CLI NTRI ALS\ MHPCNVAC MULTI STACE. ( D)
Ghuplot Plotting File: 1:\NPB\90- DAY CLI NTRI ALS\ MVHPCNVAC MULTI STAGE. pl t
Wed Aug 08 16:18:18 2001

Mal e Hepatocel lul ar Centriol bul ar Vacuol ation dinTrial '97

The formof the probability function is:
P[response] = background + (1-background)*[ 1- EXP(

-bet al*dose”1- bet a2*dose”2- bet a3* dose” 3- bet a4*dose”4) ]
The paraneter betas are restricted to be positive

Dependent variable = Centri ol obul ar
| ndependent vari abl e = Hepatocel |l ul ar

Total nunber of observations =5

Total nunber of records with missing values = 0
Total nunber of paranmeters in nmodel =5

Total nunber of specified parameters = 0
Degree of polynomal = 4

Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to:
Par amet er Convergence has been set to: 1le-008

le-008

Default Initial Paraneter Val ues
Background = 0
Beta(1l) = 0
Beta(2) = 1.47876e-006
Beta(3) = 0
Beta(4) = 0
Asynptotic Correlation Matrix of Parameter Estinates
( *** The nodel paraneter(s) -Background -Beta(l) -Beta(2) -Beta(4)

have been estimated at a boundary point,

and do not appear

Bet a( 3)
Bet a( 3) 1

Par anet er

Vari abl e
Backgr ound
Bet a( 1)

Bet a( 2)
Bet a( 3)
Bet a( 4)

Esti nate

2.55015e- 00

or have been specified by the user,

in the correlation matrix )

Esti mat es

Std. Err.

£E£E

1. 49016e- 009
NA

QUOWOOOo

NA - Indicates that this paranmeter has hit a bound inplied by sone inequality
***xx*DRAFT FINAL (May 2002)****
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constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(likelihood) Deviance Test DF P-val ue
Ful I nodel -17.6012
Fitted nodel -18. 0947 0. 986987 4 0.9118
Reduced nodel -27.5194 19. 8363 4 0. 000538
Al C 38. 1894

Goodness of Fit

Dose Est. Prob. Expect ed ohserved Si ze Chi "2 Res.
0. 0000 0. 0000 0. 000 0 15 0. 000
100. 0000 0. 0025 0. 038 0 15 -1.003
200. 0000 0. 0202 0. 303 0 15 -1.021
400. 0000 0. 1506 2. 259 3 15 0. 386
600. 0000 0. 4235 6. 353 6 15 -0. 096
Chi -square = 0. 67 DF = 4 P-val ue = 0. 9552

Benchmar k Dose Conput ati on

Specified effect = 0.1
Ri sk Type = Extra risk
Confidence | evel = 0. 95
BMD = 345. 704
BVMDL = 226.133

**%x DRAFT FINAL (May 2002)****
A-69



90 Day Clinical Trial Liver Effects

Wei bull Model $Revision: 2.2 $ $Date: 2000/03/17 22:27:16 $
Input Data File: |:\NPB\90-DAY CLI NTRI ALS\ MHPCNVAC WEEI BULL. ( D)
Ghupl ot Plotting File: I : \NPB\ 90- DAY CLI NTRI ALS\ MVHPCNVAC VEEI BULL. plt
Wed Aug 08 16:18:20 2001

Mal e Hepatocel lul ar Centriol bul ar Vacuol ation dinTrial '97

The formof the probability function is:
P[response] = background + (1-background)*[1-EXP(-sl|l ope*dose”power)]

Dependent variable = Centri ol obul ar
| ndependent variabl e = Hepatocel | ul ar
Power paraneter is restricted as power >=1

Total nunber of observations =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial (and Specified) Paraneter Val ues

I
Background = 0. 03125
Sl ope = 1.79887e-007
Power = 2.31622

Asynptotic Correlation Matrix of Parameter Estinates

( *** The nodel paraneter(s) -Background have been estinmated at a boundary
poi nt, or have been specified by the user, and do not appear in the
correlation matrix )

Sl ope Power
Sl ope 1.3 1.%
Power 1.3 1.%

Par aneter Esti nmates

Vari abl e Esti mate Std. Err.
Backgr ound 0 NA
Sl ope 1.17241e- 009 1. #ONAN
Power 3.12423 1. #QNAN
A - Indicates that this paraneter has hit a bound inplied by sone inequality

constraint and thus has no standard error.

Anal ysi s of Deviance Tabl e

Model Log(likelihood) Deviance Test DF P-val ue
Ful I nodel -17.6012
Fitted nodel -18. 0899 0.977308 3 0. 8067
Reduced nodel -27.5194 19. 8363 4 0. 000538
Al C 40. 1797

**%x DRAFT FINAL (May 2002)****
A-70



90 Day Clinical Trial Liver Effects
Goodness of Fit

Scal ed
Resi dua

Dose Est. Prob. Expect ed ohserved Si ze
0. 0000 0. 0000 0. 000 0
100. 0000 0. 0021 0.031 0
200. 0000 0. 0180 0. 269 0
400. 0000 0. 1461 2.192 3
600. 0000 0. 4291 6. 437 6
Chi -square = 0.71 DF = 3 P-val ue = 0. 8716

Benchmar k Dose Conput ati on

Specified effect

Ri sk Type

Confi dence | eve
BVD
BVDL

0.1

Extra risk
0.95

351. 381
221.776

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

Mbdel . $Revision: 2.1 $ $Date: 2000/10/11 21:21:23 $

Input Data File:
Ghupl ot Plotting File:

Hill

Thu Aug 09 10: 34: 25 2001

[ : \ CYNTHI A\ NPB\ SPERVATOGENI C EFFECTS\ FOMALES_HI LL. ( D)
I -\ CYNTHI A\ NPB\ SPERVATOCGENI C EFFECTS\ FOMALES _HI LL. pl t

FO Males Sperm Motility (WL 2001)

The form of the response function is:
i ntercept + v*dose”n/ (k™ n + dose”n)

Y[ d

ose] =

Dependent variabl e = MEAN

I ndependent variabl e = Dose

Power parameter restricted to be greater than 1
The variance is to be nodeled as Var(i) = alpha * nmean(i) " rho

Tot
Tot

Rel ati ve Function Convergence has been set to:

Par

al ph
r ho
interc
\Y;
n
k

al nunber of dose groups =5
al nunber
Maxi mum nunber of iterations = 250

anmet er

of records with missing values = 0

Convergence has been set to: 1le-008

Default Initial Paraneter Val ues

al pha = 1

rho = -3.39385
intercept = 86. 8
vV = -37

n = 3.33298

k = 495. 13

le- 008

Asynptotic Correlation Matrix of Paranmeter Estinates

al pha

a

1

-0.99

ept -0.013
0. 038
0. 023
-0.038

Vari abl e

al pha

rho
i nt ercept

v
n
k

rho i ntercept v
-0.99 -0.013 0. 038
1 0. 026 -0.033
0. 026 1 -0.36
-0.033 -0.36 1
-0.023 -0.49 0.91
0. 036 0.31 -0.99

Par anet er Esti mates

Estinate Std. Err.
149979 127854
-1.57152 0.2041
88.1312 1.70741
-72.272 52.5882
2.84021 1.30088
679. 844 350. 672

Tabl e of Data and Esti mated Val ues of

n
0. 023
-0.023
-0.49
0.91
1
-0.92

I nt er est

Cbs Mean Obs Std Dev Est Mean Est Std Dev

86. 8 11.9 88. 1
88. 8 7.22 87.8
83. 4 10. 4 84.1

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

500 25 68 17. 4 66. 8 14. 3 0. 0819
750 25 49. 8 23.2 47 18. 8 0.15

Model Descriptions for |ikelihoods cal cul at ed

Model Al: Yij = Mi(i) + e(ij)
Var{e(ij)} = Sigma"2
Model A2: Yij = Mu(i) + e(ij)
Var{e(ij)} = Sigma(i)"2
Model A3: Yij = Mi(i) + e(ij)
Var{e(ij)} = al pha*(Mi(i))”rho
Model R Yi = M1 + e(i)
Var{e(i)} = Sigma"2
Li kel i hoods of I nterest
Model Log(li kel i hood) DF Al C
Al -399. 452808 6 810. 905616
A2 -379. 868193 10 779.736387
A3 -382. 809016 7 779.618031
fitted -387. 393129 6 786. 786258
R -442.883722 2 889. 767444
Expl anati on of Tests
Test 1: Does response and/or variances differ anong Dose |evel s?
(A2 vs. R
Test 2. Are Variances Honogeneous? (Al vs A2)
Test 3: Are variances adequately nodel ed? (A2 vs. A3)
Test 4. Does the Mdel for the Mean Fit? (A3 vs. fitted)
Tests of Interest
Test -2*l og(Li kel i hood Ratio) Test df p- val ue
Test 1 126. 031 8 <. 0001
Test 2 39. 1692 4 <. 0001
Test 3 5. 88164 3 0.1175
Test 4 9.16823 1 0. 002463

The p-value for Test 1 is less than .05. There appears to be a
di fference between response and/or variances anong the dose |evels
It seens appropriate to nodel the data

The p-value for Test 2 is less than .05. A non-honogeneous vari ance
nodel appears to be appropriate

The p-value for Test 3 is greater than .05. The nodel ed vari ance appears
to be appropriate here

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

The p-value for Test 4 is less than .05. You may want to try a different
nodel

Benchmar k Dose Conput ati on

Specified effect = 1.1
Ri sk Type = Esti mated standard deviations fromthe control nean

Confidence |evel = 0. 95

BVD = 393. 44

BVMDL = 317.561

Warni ng: optinmum may not have been found. Bad conpletion code in
Optim zation routine.

BMDL conputation failed for one or nore point on the BVDL curve.
The BMDL curve will not be plotted

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

Pol ynom al Mddel. $Revision: 2.1 $ $Date: 2000/10/11 17:51:39 $

I nput Data File: \NPB\SPERVATOGENI C EFFECTS\ FOMALES POLY. (D)

Ghupl ot Plotting File: \NPB\SPERVATOCGEN C EFFECTS\ FOMALES PQLY. pl t
Thu Aug 09 10: 34:29 2001

FO Males Sperm Motility (WL 2001)

The form of the response function is:
Y[ dose] = beta 0 + beta 1*dose + beta 2*dose”2 + ..

Dependent variabl e = MEAN

I ndependent variabl e = Dose

Signs of the polynom al coefficients are not restricted

The variance is to be nodeled as Var(i) = al pha*nmean(i)”rho

Total number of dose groups =5

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues

al pha = 228. 621
rho = 0
beta 0 = 88. 3096
beta 1 = -0.00755941
beta 2 = -5.94946e- 005

Par aneter Esti mates

Vari abl e Esti mate Std. Err.
al pha 1.31721e+007 2.2218e+007
rho -2.61657 0. 39407

beta 0 88. 164 1.82653
beta 1 -0. 00266543 0. 0156731
beta 2 - 6. 94308e- 005 2.33185e- 005

Asynptotic Correlation Matrix of Parameter Estinates

al pha rho beta 0 beta 1 beta 2

al pha 1 -1 -0.038 0. 078 -0. 097
rho -1 1 0. 039 -0. 079 0. 098
beta_0 -0.038 0. 039 1 -0.71 0.55
beta_1 0. 078 -0. 079 -0.71 1 -0.94
beta_2 -0. 097 0. 098 0.55 -0.94 1

Tabl e of Data and Esti mated Val ues of |nterest

Dose N Cbs Mean Obs Std Dev Est Mean Est Std Dev Chi "2Res.
0 25 86. 8 11.9 88.2 10.3 -3.3

100 25 88.8 7.22 87.2 10.5 3.8
250 25 83.4 10. 4 83.2 11.2 0.541
500 25 68 17. 4 69.5 14.1 -2.61
750 25 49. 8 23.2 47.1 23.5 2.86

**%x DRAFT FINAL (May 2002)****
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Model Descriptions for |

Model Al: Yij =
Var{e(ij)} =
Model A2: Yij =
Var{e(ij)} =
Model A3: Yij =
Var{e(ij)} =
Model R Yi =
Var{e(i)} =
L
Model L
Al
A2
A3
fitted
R
Expl a
Test 1:
(A2 vs. R
Test 2: Are Variances
Test 3:
Test 4: Does the Mde
Tes
Test - 2*1 og( Li kel
Test 1 1
Test 2 3
Test 3 5
Test 4 5

The p-value for Test 1 i
to be a

Spermatogenic Effects
i kel i hoods cal cul at ed
Mu(i) + e(ij)
Si gman2
Mu(i) + e(ij)
Si gma(i) "2
Mu(i) + e(ij)
al pha*(Mu(i)) rho

Mu + e(i)

Si gman2

i kel i hoods of Interest

og(li kel i hood) DF Al C

- 399. 452808 6 810. 905616
- 379. 868193 10 779. 736387
- 382. 809015 7 779. 618030
- 385. 332012 5 780. 664024
-442.383722 2 888. 767444

nati on of Tests

Honbgeneous? (Al vs A2)
for the Mean Fit? (A3 vs.

ts of Interest
hood Rati o) Test df
25. 031
9. 1692
. 88164
. 04599

NWhOo

s less than . 05.

Does response and/or variances differ anong Dose | evel s?

Are variances adequately nodel ed? (A2 vs. A3)

fitted)

p- val ue
<. 0001
<. 0001
0. 1175

0. 08022

There appears

di fference between response and/ or variances anong the

dose | evel s
It seens appropriate to

The p-value for Test 2 i
non- honogeneous vari ance
nodel appears to be appr

The p-value for Test 3 i
nodel ed vari ance appears

The p-value for Test 4 i
chosen seens to adequate

Benchmar k Dose Conput at
Specified effect
Ri sk Type
Confidence | eve

nmodel the data
s less than .05. A
opriate

s greater than .05. The
to be appropriate here

s greater than .05.
|y describe the data

ion
1.1

0. 95

The nodel

Esti mated standard deviations fromthe contro

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

386. 15
283. 381

BMD
BMDL

BMDL conputation failed for one or nore point on the BVDL curve.

The BMDL curve will not be plotted

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

Power Mbdel. $Revision: 2.1 $ $Date: 2000/10/11 20:57:36 $

I nput Data File: \NPB\SPERMATOGENI C EFFECTS\ FOMALES PONER. ( D)

Ghupl ot Plotting File: \ NPB\ SPERVATOCGENI C EFFECTS\ FOMALES POWER. pl t
Thu Aug 09 10: 34:46 2001

FO Males Sperm Motility (WL 2001)

The form of the response function is:
Y[ dose] = control + slope * dose”power

Dependent variabl e = MEAN

I ndependent variabl e = Dose

The power is restricted to be greater than or equal to 1
The variance is to be nodeled as Var(i) = al pha*nmean(i)”rho

Total number of dose groups =5

Total nunber of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues

al pha = 228. 621
rho = 0
control = 49. 8
sl ope = 347. 485
power = -0. 457288

Asynptotic Correlation Matrix of Parameter Estinates

al pha rho control sl ope power

al pha 1 -1 -0.1 -0.18 -0.21
rho -1 1 0.11 0.18 0.21
control -0.1 0.11 1 -0.52 -0.5
sl ope -0.18 0.18 -0.52 1 1
power -0.21 0.21 -0.5 1 1

Par aneter Esti mates

Vari abl e Esti nate Std. Err.
al pha 9. 20798e+007 3. 05994e+008

r ho - 3. 06488 0.764179

cont rol 88. 4203 1.48112
sl ope -0. 000372103 0.000711517
power 1. 74656 0. 293232

Tabl e of Data and Esti mated Val ues of |nterest

Dose N Cbs Mean Obs Std Dev Est Mean Est Std Dev Chi "2Res.
0 25 86. 8 11.9 88. 4 9.98 -0.162

100 25 88.8 7.22 87.3 10. 2 0. 151
250 25 83.4 10. 4 82.7 11.1 0. 065

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

500 25 68 17. 4 69. 2 14.5 -0.08
750 25 49. 8 23.2 49. 3 24. 4 0. 0195

Model Descriptions for |ikelihoods cal cul at ed

Model Al: Yij = Mi(i) + e(ij)
Var{e(ij)} = Sigma"2
Model A2: Yij = Mi(i) + e(ij)
Var{e(ij)} = Sigma(i)"2
Model A3: Yij = Mi(i) + e(ij)
Var{e(ij)} = al pha*(Mi(i))”rho
Model R Yi = M1 + e(i)
Var{e(i)} = Sigma"2
Li kel i hoods of | nterest
Model Log(li kel i hood) DF Al C
Al -398. 952808 6 809. 905616
A2 -379. 868193 10 779.736387
A3 -382. 809015 7 779.618030
fitted -384. 915826 5 779. 831652
R -442. 383722 2 888. 767444
Expl anati on of Tests
Test 1: Does response and/or variances differ anong Dose |evel s?
(A2 vs. R
Test 2. Are Variances Honogeneous? (Al vs A2)

Test 3: Are variances adequately nodel ed? (A2 vs. A3)
Test 4. Does the Mdel for the Mean Fit? (A3 vs. fitted)
Tests of Interest
Test -2*| og( Li kel i hood Rati 0) d.f p- val ue
Test 1 125. 031 8 <. 00001
Test 2 38. 1692 4 <. 00001
Test 3 5. 88164 3 0.1175
Test 4 4.21362 2 0.1216

The p-value for Test 1 is less than .05. There appears to be a
di fference between response and/or variances anong the dose |evels
It seens appropriate to nodel the data

The p-value for Test 2 is less than .05. A non-honogeneous vari ance
nodel appears to be appropriate

The p-value for Test 3 is greater than .05. The nodel ed vari ance appears
to be appropriate here

The p-value for Test 4 is greater than .05. The nodel chosen seens
to adequately describe the data

Benchnmar k Dose Conput ati on
Specified effect = 1.1
Ri sk Type = Esti mated standard deviations fromthe control nean
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Spermatogenic Effects

Confi dence | evel = 0.95
BMVD = 362. 428
BVMDL = 281. 603
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Spermatogenic Effects

Hll Mdel. $Revision: 2.1 $ $Date: 2000/10/11 21:21:23 $

I nput Data File: \NPB\SPERVATOGENI C EFFECTS\ FIMALE HILL. (D)

Ghupl ot Plotting File: \NPB\SPERVATOGEN C EFFECTS\ FIMALE HI LL. plt
Wed Aug 08 16:06: 15 2001

F1 Males - Sperm Motility (WL 2001)

The form of the response function is:
Y[ dose] = intercept + v*dose™n/(k"n + dose”n)

Dependent variabl e = MEAN

I ndependent variabl e = Dose

Power parameter restricted to be greater than 1

The variance is to be nodeled as Var(i) = alpha * nmean(i) " rho

Total number of dose groups = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues

I
al pha = 1
rho = -13. 1049
intercept = 88.9
vV = -14.5
n = 2.42322
k = 325.721

Asynptotic Correlation Matrix of Paranmeter Estinates

al pha rho i ntercept % n k
al pha 1 -1 0. 086 -0.11 2.1e-015 1.1e-016
rho -1 1 -0.084 0.11 -2.4e-015 -1. 3e-016

intercept 0.086 -0.084 1 -0.86 7.3e-015 4e-016
% -0.11 0.11 -0.86 1 -1.2e-014 -6. 3e-016
n 2.1e-015 -2.4e-015 7. 3e-015 -1.2e-014 1 1.1
k 1.1e-016 -1.3e-016 4e-016 -6.3e-016 1.1 1

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

Par anet er Esti mates

Vari abl e Estinate Std. Err.
al pha 11896. 2 28236.1

r ho -1.11556 0. 539283

i ntercept 89. 2723 1.81192
\Y; -7.45277 2.11724

n 3.78326 2.10141e+012

k 5e- 006 5.44767e+007

Tabl e of Data and Esti mated Val ues of |nterest

Dose N Qbs Mean Qbs Std Dev Est Mean Est Std Dev
0 24 88.9 4.52 89.3 8.91
100 25 86. 4 4.96 81.8 9.35
250 25 84.8 6. 02 81.8 9.35
500 24 74. 4 14.1 81.8 9.35
Model Descriptions for |ikelihoods cal cul at ed
Model Al: Yij = Mi(i) + e(ij)
Var{e(ij)} = Sigma"2
Model A2: Yij = Mi(i) + e(ij)
Var{e(ij)} = Sigma(i)"2
Model A3: Yij = Mi(i) + e(ij)
Var{e(ij)} = al pha*(Mi(i))”rho
Model R Yi = M1 + e(i)
Var{e(i)} = Sigma"2
Degrees of freedomfor Test A3 vs fitted <=0
Li kel i hoods of | nterest
Model Log(li kel i hood) DF Al C
Al -254. 359931 5 518. 719861
A2 -231.514646 8 479. 029291
A3 -231. 606238 6 475. 212475
fitted -267. 065047 6 546. 130094
R -273. 186516 2 550. 373032
Expl anati on of Tests
Test 1: Does response and/or variances differ anong Dose |evel s?
(A2 vs. R
Test 2. Are Variances Honogeneous? (Al vs A2)
Test 3: Are variances adequately nodel ed? (A2 vs. A3)
Test 4. Does the Mdel for the Mean Fit? (A3 vs. fitted)

Tests of |nterest

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

Test -2*| og(Li keli hood Ratio) Test df p- val ue
Test 1 83. 3437 6 <. 0001
Test 2 45. 6906 3 <. 0001
Test 3 0.183184 2 0.9125
Test 4 70.9176 0 NA

The p-value for Test 1 is less than .05. There appears to be a
di fference between response and/or variances anong the dose |evels
It seens appropriate to nodel the data

The p-value for Test 2 is less than .05. A non-honogeneous vari ance
nodel appears to be appropriate

The p-value for Test 3 is greater than .05. The nodel ed vari ance appears
to be appropriate here

NA - Degrees of freedomfor Test 4 are less than or equal to 0. The
Chi - Squar e
test for fit is not valid

BMVMD conputation failed
BMR value is not in the range of the nean function

**%x DRAFT FINAL (May 2002)****
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Pol ynomi al Model. $Revision: 2.1 $ $Date: 2000/10/11 17:51:39 $

I nput Data File: \NPB\SPERVATOGENI C EFFECTS\ FIMALE PQLY. (D)

Ghupl ot Plotting File: \NPB\SPERVATOCGEN C EFFECTS\ FIMALE POLY. pl t
Wed Aug 08 16:06: 16 2001

F1 Males - Sperm Motility (WL 2001)

The form of the response function is:
Y[ dose] = beta 0 + beta 1*dose + beta 2*dose”2 + ..

Dependent variabl e = MEAN

I ndependent variabl e = Dose

Signs of the polynom al coefficients are not restricted

The variance is to be nodeled as Var(i) = al pha*nmean(i)”rho

Total number of dose groups = 4

Total number of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-008
Par anet er Convergence has been set to: 1le-008

Default Initial Paraneter Val ues

al pha = 68. 9024

rho = 0
beta 0 = 88. 4311
beta 1 = -0.00622244
beta 2 = -4.32108e- 005

Par aneter Esti nmates

Vari abl e Esti mate Std. Err.
al pha 7.39579e+006 8.57251e+006
rho -2.67317 0. 267958

beta 0 88. 7535 1.28534
beta 1 -0. 00331024 0.0143335
beta 2 -5.82925e- 005 2.79844e- 005
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Spermatogenic Effects

Asynptotic Correlation Matrix of Parameter Estinates

al ph

al pha
rho -0.9
beta 0 -0.00
beta 1 0. 001
beta 2 -0.00

a
1
9
9
3
4

rho beta_
-0.99 -0.00
1 0.01

0. 013
0. 003 -0.7
-0. 0064 0.5

Tabl e of Data and Esti mated Val ues of Inter

Dose N Cbs Mean Obs Std Dev Est Me
0 24 88.9 4,52 88.8

100 25 86. 4 4,96 87.8
250 25 84.8 6.02 84.3
500 24 74. 4 14.1 72.5

Model Descriptions for

Model Al: Yij
Var{e(ij)}

Model A2: Yi
Var{e(ij)}

Model AS: Yi
Var{e(ij)}

Model R Y
Var{e(i)}

Mode
Al
A2
A3

fitted
R

| i keli hoods cal cul at ed

Mi(i) + e(ij)
Si gman2

Mi(i) + e(ij)
Si grma(i)~2

Mi(i) + e(ij)
al pha*(Mu(i)) rho

Mu + e(i)
Si gman2

Li kel i hoods of | nterest
Log(!li kel i hood)
- 254, 359931
-231. 514646
-231. 606238
-245. 697626
-273. 186516

NU‘ICDOJU'IQ

A-85

0 beta 1
9 0. 0013
3 0. 003
1 -0.71
1 1
6 -0.95

est

an Est Std Dev

Al C
518. 719861
479. 029291
475. 212475
501. 395251
550. 373032

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects
Expl anati on of Tests

Test 1. Does response and/or variances differ anong Dose
| evel s?

(A2 vs. R
Test 2. Are Variances Honogeneous? (Al vs A2)
Test 3: Are variances adequately nodel ed? (A2 vs. A3)
Test 4. Does the Mdel for the Mean Fit? (A3 vs. fitted)

Tests of |nterest

Test -2*| og(Li keli hood Ratio) Test df p- val ue
Test 1 83. 3437 6 <. 0001
Test 2 45. 6906 3 <. 0001
Test 3 0.183184 2 0.9125
Test 4 28.1828 1 <. 0001

The p-value for Test 1 is less than .05. There appears
to be a

di fference between response and/or variances anong the
dose levels

It seens appropriate to nodel the data

The p-value for Test 2 is less than .05. A non-honogeneous vari ance
nodel appears to be appropriate

The p-value for Test 3 is greater than .05. The nodel ed vari ance appears

to be appropriate here

The p-value for Test 4 is less than .05. You may want to try a different

node

Benchnmar k Dose Conput ati on

Specified effect = 1.1
Ri sk Type = Esti mated standard deviations fromthe contro
Confidence |evel = 0. 95

BVD = 330. 153

BVMDL = 130.7

BVMDL conputation failed for one or nore point on the BVDL curve

The BMDL curve will not be plotted

**%x DRAFT FINAL (May 2002)****
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Power Mbdel. $Revision: 2.1 $ $Date: 2000/10/11 20:57:36 $

\ NPB\ SPERVATOGENI C EFFECTS\ FIMALE POWER. ( D)

\ NPB\ SPERVATOCENI C EFFECTS\ FIMALE PONER. pl t
Wed Aug 08 16:06: 19 2001

Input Data File:
Ghupl ot Plotting File:

F1 Males - Sperm Motility (WL 2001)

Spermatogenic Effects

The form of the response function is:

Y[ dose]

= control + slope * dose”power

Dependent variabl e = MEAN

I ndependent variabl e = Dose

The power is restricted to be greater than or equal
The variance is to be nodeled as Var(i) = al pha*nea

Total number of dose groups = 4

Total nunber of records with missing values = 0
Maxi mum nunber of iterations = 250

Rel ati ve Function Convergence has been set to: 1le-0
Par anet er Convergence has been set to: 1le-008

al pha
rho
contro
sl ope
power

Default Initial Paraneter Val ues

al pha = 68. 9024

rho = 0

control = 88.9

sl ope = -38.2716

power = -0. 156174

Asynptotic Correlation Matrix of Paraneter

al pha rho control
1 -1 -0.035
-1 1 0. 038
-0.035 0. 038 1
-0.32 0. 32 -0. 68
-0.36 0. 36 -0. 66

**%x DRAFT FINAL (May 2002)****
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to 1
n(i)”rho
08
Esti mat es

sl ope
-0.32
0.32
-0.68
1
1

power
-0. 36
0. 36
-0. 66



Vari abl e
al pha
rho
contro
sl ope
power

Spermatogenic Effects

Par aneter Estinmates

Estinate Std. Err.
3.56746e+027 6.14102e+028
-13. 4895 3. 8698

88. 2997 0.888272

-0. 000380723 0. 0013782
1. 68485 0. 589301

Tabl e of Data and Esti mated Val ues of |nterest

Dose N Cbs Mean Obs Std Dev Est Mean Est Std Dev
0 24 88.9 4,52 88.3 4,48
100 25 86. 4 4,96 87.4 4.8
250 25 84.8 6.02 84.1 6.21
500 24 74. 4 14.1 74.9 13.6

Model Descriptions for |ikelihoods cal cul at ed

Model Al:

<

Var{e(ijli

Model A2: Yi
Var{e(ij)}

Model AS: Yi
Var{e(ij)}

Model R Y
Var{e(i)}

Mi(i) + e(ij)

Si gman2

Mi(i) + e(ij)
Sigma(i) "2

Mi(i) + e(ij)

al pha*(Mu(i)) rho

Mu + e(i)
Si gman2

Li kel i hoods of |nterest

Mode
Al
A2
A3

fitted
R

Log(!li kel i hood) DF Al C

- 254. 359931 5 518. 719861
-231.514646 8 479. 029291
-231. 606238 6 475. 212475
-232.519320 5 475. 038640
-273.186516 2 550. 373032

**%x DRAFT FINAL (May 2002)****
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Spermatogenic Effects

Expl anati on of Tests

Test 1: Does response and/or variances differ anong Dose |evel s?
(A2 vs. R
Test 2: Are Variances Honogeneous? (Al vs A2)

Test 3: Are variances adequately nodel ed? (A2 vs. A3)
Test 4: Does the Model for the Mean Fit? (A3 vs. fitted)
Tests of Interest
Test - 2*] og( Li kel i hood Rati 0) d. f p- val ue
Test 1 83. 3437 6 <. 00001
Test 2 45. 6906 3 <. 00001
Test 3 0.183184 2 0.9125
Test 4 1.82616 1 0.1766

The p-value for Test 1 is less than .05. There appears to be a
di fference between response and/or variances anong the dose |evels
It seens appropriate to nodel the data

The p-value for Test 2 is less than .05. A non-honogeneous vari ance

nodel appears to be appropriate

The p-value for Test 3 is greater than .O05.

to be appropriate here

The p-value for Test 4 is greater than .05. The nodel chosen seens

to adequately describe the data

Benchmar k Dose Conput ati on

Specified effect = 1.1
Ri sk Type = Esti mat ed
Confidence | evel = 0.95
BMD = 275. 764
BVMDL = 168. 767

standard devi ations fromthe control

**%x DRAFT FINAL (May 2002)****
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The nodel ed vari ance appears

nmean



